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Tin;    W  ATll-    WKALTM    of   (.\.\AI)\      WI 

si'KciAi.  i{i;Fi;i!i;\(i;  to  nn, 

OTTAWA  UIV  j;i;  UASIX 


I  lie  oril\-   -..111,.,.  ,,r   uat.M,   no   niatl.T   uli<.|,.   u,.  |„i.|   if.   uli, •titer 
■"iii>iiiK,|,.uu  in  nwi-ur  ri.-inii  H-n.  th,.  >.,i|  ,,,  -pni-v,  ,.  tli..  raiiif.-ill 
rlll.w    mill,    ll<iuin«    II,    iiMilcl-    nn    the    >Mllar 


g 


gn.mi.l.  (.viitnally  .■.■j.rlu.s  a  crock,  a  -wanip,  „r  a  lake,  tlius  ,„ll..,.tinK 
til  fiirin  :i  tlo\\iii^  ii\(.|-. 

■'''"•'■•'  .■"■'•  l'"ii-  u-c.  ,,r  u,.,t..r  to  i.ianki.1,1.      rii-,t   ,.,,„i   t-,„,.n,oM 
'Imikiny  «;,ler  i-  :,n  al.,.,|iitr  ,..„.nti,al  to  life,  an,l  thi-  .•onMitiit.v>  ;,  (|,>t 
•'.'ill  upon  ,all  our  .oiurc,  of  ,Mip|.l>  .     S.-on.llv.  if  tl...   rainf:,li  ,.  „ot 

siilliri,.nt,  i-lant  life  ,s  po--,l, „|v  |„   ,„,,,,„,  ,,,  „,,„„,„„       |,,.i.,„i„„ 

hovevor.  riot  ,.nlv  lurni.l,,..  nioj-mr..,  I, .11  ihr  ua»..r  .•oii.luci,..|  to  tl„. 
soil  coiit.-iins  >ilr  :in.|  min.Tal  ^alt.s  ulurl,  ivn.  u  the  LupI,  I  I,,,,  j.  u,.|| 
shown  in  tlio  \il,,  vall..y,  ulior,.  tlic  ovcrtlow,  roN..,,,,^  tli,-  ..,ouinl  uidi 
silt  and  mineral  salt.s  Ir.s  ma.jr  it  |m,.shM..  to  ,,,!.,•  ii„:.,t,-,.t..,|  ,•,•.,,,. 
ror  thuii..an(l><  of  u,,.-,  'I  In,,  phase  oi  irri-iti-,,,  j,  ,,ft,.a  forgotten  Imt 
when  nu.rc  intciiHsr  nieii,o,|s  of  .■ultivati.  -  arc  a.|o;,tf.,l,  many  st  ivaius 
in  till-  \v..l!-\vat.T...|  provinces  of  tlic  r.a-t  ma'  \  ci  l.c  tiiincl 
""  '"  ""'  I'""'  '"<■  'Ih.  ,M,le  purpo.,.  ,,f  fcTilua.L'  it.  In  th.^ 
tliml  place.  tr,in«poitati..n  necessitates  an  a>Mii,  i  .Icpt  h  .,1  wate- 
ill  "ur  streams,  ami.  to  ihi..  ,.,,,1,  it  i-  ncessar  .  i-  -o„.sc  ve  the 
rainfall    in    swamps.     l,.!..es    or     .artilicial     rc>er\,.M-       -       tli  low 

water    in    the   .■iiitunui    will    not    firevenf    a    rontm  i  .,  :  Mic 

u.se  of   water  for   |,ower  purp.,.>es   is  the  last    c!,;,,-;;.    'ip.,ni  ,,,,,iy 

It  is  li  remunerilive  !  .iisine.-s.  ami  -o  the  i)ro.|iic»ion  ol  ,,„....;.  ..,„.„t 
to  centres  of  p.,piilation  !ia.>  l,..en  .-ci.-cl  upon  l.v  c.apit,  1  ,■,„•-  \  "f  not 
eoiiln.lie  ;,  woiiM  dcm.an,!  th.'  whole  tl,,w  for  tl,;.-   purp.  - 

I  ndcr  thi'M'  four  li,.^,U  ,,f  u.-efiilm -,  e;,ch  oi  th<'  hv-  , 
of  Canada  will  l.c  discus.-,.!,  that  is,  under  a  peo-niphical  an 
we  will  consider  the  primipal  rivers  in  their  relationship  • 
lation.     ■jhi-  prnrtic.-dly   hkmu-  the  rcl.atioiidiip  of  water  lo  ,  .i, 

iti  a  p:irticular  di-trict, 

I'acific  Coast  -Hc'^iiimimon  thel'acilic.the  rugijeii  roa.-t-stiv 
extemls  ,-,(i  i,,  loo  ,,,11,...  i,||..,„d  from  the  ocean  and  n-cs  in  ili.ai 
distance  to   a    t,'eneral   elevation   of  S, 0(H)  feet    serves  to  condcr,  .■ 


^"^mmi: 


i  ruM\ll»lu\  (il    (  ((N>|  ||\  Al  iri.s 

niiiisturi-  liiilcii  witiil  Hi  the  r.nilic,  the  roiilt  liciiin  that  thi'  laiiiiall 
iltt.■lill^•  tho  oxtraortliirirv  aiimimt  of  |(..(  tu  |."((l  iticlii'.- |)»m  M'ai,  'llip 
ImkIi  peaks  rulidciiH'  till'  llinist  me  iL  •  ■.■t\\  ilit"  r-tinw,  «  liii'li.  (■i.n>tailtlv 
({athonilK  rrcatr»  a  |itf»s,ire  suIIhm  nl  .11  tlit-  piTM^lici'  .>f  a  vvrv  liini-^t 
aliMM>|p|i(M<-  fi)  liaiilcii  into  ice  wliiili  mailliall^  IIKivcji  dovsti  the  iinniti- 
tain  VlillcN  -  a.-<  Kl"«'i<'''s-  'I'lifsc  Klarict-*  as  tlii'V  iracli  IdWit  rlfvatiinis 
melt  iiiln  u.i'iT,  Mil  tliat  tlif  fio/cti  nia->i's  rr|ii<'M'iit  1  esc rv nils  I'nuii 
wliirli  till-  .stn-  itiis  aiv  fcil  atilil  lalf  in  till'  ailtuiiiii.  Altlniiiyli  the  lakr- 
liasiii-  111'  Tialuial  icscmiirs.  arc  stiiall,  -till  tht>-<'  j;laricrs  ami  the 
li«'ii%'y   rainfall  nivi-  a   lairi.   ■■nii^iaiit    -  i|i|.|\    U.i   .l..ni<->tii-    ami    .iihrr 

(ll|l|>(isps, 

niiMi-iii  -ippi.v  iiK  VK\i  III  VKn  'llio  siti' nf  tin- iii-cscnt  citv  wns 
!i  fiirest  III  |s^.■..  Simi-  it  was  siirniumli-il  l.\  salt  wator.  a  siniirc  nf 
siiliply  \\ii.s  sclrctcii  nil  I'apilanu  neck,  ulicic  a  |iii|iil  was  nvatcil  liv  a 
wuuilcM  ilaiii.  'I'lic  water  is  Icil  ijown  tluiiii^li  -tcfl  [)i[>«'s  ami  larrifil 
liy  a  sul.iiKML'C'l  rnmliiit  Lciicatli  tin-  iiiirt  ami  iiitd  till'  Stanley  I'ark 
rus('r\iiir,  fnun  uliich  it   i^  ili^tnlriitol  li\   ^ra\it\-. 

DOMI  sue  sUfl'I.V   >>V    M  W    WISIMINSTIH     -Tin-    .ItV    is   wifatCil  (111 

the  lower  r('acln'>  of  tlii'  I'lasci-  river.  As  the  lidi'  cxtcmls  iifi  this 
river,  tin;  w;iter  is  lir;ickisli  and  unlit  fur  iloiiie-tii'  use.  It  w.is  thi-re- 
fore  iii'ces.~ar\-  to  oltaili  a  supply  inlaml.  and  a  ma\it\-  s\  .-tem  was 
installed. 

'I'liis  iiidieates  that,  even  in  i  ho  newer  di.-tricis,  the  larj^e  (  aiiailian 
(i-mrt's  of  popiil.-ition  are  well  >upiplii'.|  wnh  water  for  drinkinu  and 
for  fire  proteeMoti.  Tlje  itirre;isinj;  ;,iid.  ill  iiiatn'  ra-es,  uniest r.'iined' 
i-iiiilaiiiiiiation  of  sfeains  under  the  i-omlitioiis  of  rapid  ,i;iowlli  in  our 
popniation  indirate.-,  a  nerc.s.sity  for  eential  siipei\  ision  of  at  le.ast  tho.se 
riveis  wl.v  ••  waters  w  ash  .-ilteinatelv  I  he  .-iiores  of  dilTcvenl  pni\  ince.s. 
liy  authoniative  iii\e-tii::itiiin  ot  matters  rek-itiiif;  I"  ri\er  pollution, 
the  piil.lii-  will  I.e  led  \n  umitM-stamI  that  our  iiiannilieeiil  Canadian 
streams  should  not  he  polluted  hy  allowiu;;  -ewa^e  or  f,-ii-torv  wast(>s 
to  enter  without  adequate  puritii  .ition. 

The  relation  lietweeii  pure  .mil  ample  water  siipph  at  .all  .-imsoIis. 
iili'l  'lie  pulplir  he.altli.  i-  .1  ■|Ueslioii  of  p;i  rain,  .iiiit  iiiipoii  .nn'e. 
The  i^'iioi.oire  of  il,e  piililu'  rcK;, r.linj;  saiiit.-iiv  m.-ilteis  and  the 
laws  ^nverniliK  the  ri^ht  to  con-uiiie  w.-iter  from  l,ike>.  -treaiii.s  or 
sprinjis,  ami  the  right  to  dispose  of  draina;;e  into  the  same,  prevents 
effective  protest  afjaiiiM  p.illutioii.  <  eiitral  eont ml  founded  on  teeh- 
nical  i?.\amiiialion,  instead  of  adjustment  tiirou'ih  the  coiiUs,  will 
Kiveassiiraneeto  imiiiicipalities  as  to  the  fut  11  re  conditions  of  our  streams, 
and.  even  with  ,!;rowth  of  popnlalion.  the  dangers  will  diniinish  rather 


I  111' I    \\\i  \:.  ui.C'iiti 

th.ili  ili.'H-;i-i  lilVuill  '  .-  ,.r,.t,  ,  t,>,i  Iiiii;.,!|,.ir  uiU  I,,,  .m.i.lfl,  ..ti.i 
till-   liiiliiH'ip.iill!!--    uili   SI  ui'l    .ifi    liiiii    niiMiii  I    i''-|M' -tint;    pii'ir   iinhf.H 

\Mlh    IC^.ilil    ti.    Ulltcr   :«lljl|iliC.'<    'lll'l    lIlM     l.l;;!' 

I  ni|<'r  r'ciif  i:il  .■iu-'jiici'«.  I'xirinlfil  iiii|iiii\  ..ti'l     ,|  ri iincnt  .ni.i  •niil  . 

Ol'  V:i1i|mI.||'  .|:it:i  timil  ulllrli  |nr,,|  ;iUI  llcllltll-  W.  I||.  ..-lur  l.clM'Ilt, 
•■ili'l  the  |.ul,||,'  u.iiiM  iiiMii'l>t:iii'l  :.>i'l  'lfrri;ilhl  thr  I  .|i--iM!.'-  •!  liH.ilrili 
.«aiutar\  ri'.-<';ii<'li.  \  .  ii.-.'t  iiiinililiiii;  .it'  I  lie  |  .■|iii|,i  i  iiui..|,  |miiii.|,.i| 
D.l  :i  >tUil>  111'  |nc;i|  cciliililiiiii..  i>  tiillili  t.i  lie  |iii  III  i  v,  I  I  ■  i  '  lie  Mitii  liiit - 
trill    al|i|    uriirilcllmcii!    crn'olcfiiii'lii    i>l'  >;iniT:iI   lr«i-l:ith  i,,       \iiiiii;ii    ic 

I'imN.  ur.   |«ri'l'ci;ii.|\  ,  u(ca-iMii,-.l   IiI'H,.|,,|,  .li'viiI'lMi;   lln ii.lilion^  ,>| 

WnliT  >ii|>|.lir^.  M'wi'is  ami  -al  ,v«tfiii<  ami   priijccl  -   \»..u|,|   Linhl 

up  a   «clililiiciil    In   ha\i'  ah  il   ..i|i    ln'i  il  .il;c  dI    waU'i,   |iuii' 

■|  III'  -I  IK  lie-  rciiiiiif.l  \v.'  ,.c-,\  -ii'iM:itii'i'\aiiiiiLitiiiii-.'itln'.liaiii- 
a;:r  alva-  i.l'  mir  |iiiliii|.al  IlMM-  a-  t,,  f\i'tiii«  .ii  [.niliaMc  p  illiltiun 
llMiii  L.vMi  >i|liiliii'|-  rcsi(|f>Iircsor  inaliulai'ti'' a--.  l1i  -iral.  clii'iniral  aii.l 
liioln^ical  I.--I-  at  icirnlar  iiilci-\  aN  \M.iil  i  .|i'Iitiii1iii'  I!m-  ii'lalnr  |i.,i!l\ 
at  iliffiMvllt  iMiiiit-^.  Till'  iji'liTliiiiiatloli  111  lii-rhaini-  ■  i  lalll  ll  ii'-  lur 
vaiiuiis  iiMT  I'a-iii--  UiiuM  In.  ,.r  >n\|ii'  in  -IUiImiil;  iIio  i-  ,u>  ir  pus- 
'lliililli'-  111'  .-lUMiii-  fur  liiiiiir  pii'Ai  !■  ili'M'liipinciu,  h  V,  ,,|  aUii 
si'i-vi'  to  pifM'il  ihi'  I'liriiiarhliiciif-  nf  pii\atf  'lam-.  I.|i'l;i-  p|iT<, 
Pfc,    upon   till'  lialuial    lln'A    aii'M       a    liuitfiil   I'all-r  i  r|'   ll.  ...U. 

■|  ill'  iii-p..-al  111'  -i'\^ai;i'  aliil  llihlr  Wa-ti'-  i>  ii.iw  ili'iiiainliiij;  a  ;;ri'al 
ileal  i.r  atli'iitii.ti  I'rniu  ~rii'iil  l-^l -.  'I  hi-  i-apal'ilil\  '•\  a  river  In 
pillit\-  it<e|l  allil  the  nci'e-isil  \  nf  .|i'liiaiiililin  a  lii'ire  nr  |e>>  pi'i'li'i-t 
ilei^l-ee  III'  piirit\  in  iliaiiiaKf"  ••riti'lilii;  tlie  -lii-aiii-.  aie -li!  ije.'t-^  t  hat  will 
eiii;a!;'    'he  liO.-t   --I'leMt  ilir  llimii^lil   ,,|'  llie  iiiiliiei  liali'  iilliui'. 

I-       .\ii'iv      Mill  iiiuli  till'  laiiiiali  is  \er\-  pleiiiiiul  mi  X'ani'nincr 

i>lall'l  \i'\  thi'ie  aie  portinli-  nt'  the  i^lallil  wllii'li  ir.i'liie  illi;;.,liii|| 
liei'ail-i'  ihe  lnMi-.|iin'-la.|i'ii  rlmi'l-  .iiitt  nver  f,,  ci  '^li'ii-e  a,i;ain-l  the 
('"a-l  raiine.  I  iic  il  ri^a!  i' m  ^y-teiii-;,  hii\M'\  er.  ale  ~liiail  alnl  L'lneiall  v 
i'iili^i>t  1.1   cieck-   leil  nil  til  iii'liviililal  ratii'he-. 

\liilif;  till' i'na>t  111  the  Inainlatnl  Veiv  little  iriliiatinll  i<  plarti^eii, 
iillli  ';il;1i  the  iiiniit  Iw  ni' July  aii'l  Aiinu-l  ai'e  sninetiine-  V(>i\  ilr\,  ati'l 
the  gravelly  Mill  ilm's  Unt  Inli'i  iel-iiii  tiie  iiii  i|-t  ilie  nf  the  uet  innlilhs. 
'I'lie  i-lali'U  ill  tlie  Travel'  delta  aiiil  lo'Aer  I  la-er  are  pinlerliii  I'li.in 
the  -I'a  li\  ilike^  When  the  ilikes  are  nvertnppeil  \>\  the  liii;!!  water, 
the  le.-^ul'.  Ill  i'ni,i-e.  i-  a  lei'ei  lili/.atinn  wliieh  is  a  iim-l  inipnrtalit 
fe.'itiiie  lit'  all  ii  riLtatim.. 

iM,\\i>  \\\ii.\iiii\  -The  rivers  fall  ilnwii  .steep  inmintaiii  sln[ies. 
Mini  .'ire  ueiiei.illx    tm.  rapiT  fur  .ui;.    kiiil  nl'  navifiatioii,  hut  the  <leep 


fTM 


li  (:oMMISSK).\  OF  CONSKKVATIO.N 

inletf*  iiloiiK  1  lu'  coast  iilToid  access  liv  Imat  to  many  )Miitits  (|iiito 
inland.  It  is  possililc  to  navi;;at(,' tiie  I'laser  up  to  New  \\  eslniiiister 
witli  sca-;;oin<;  vessels,  ami  aliove  lliat  tlieic  are  a  few  stern-wheel 
stealiilioats.  'I  lie  Skecna  is  a  lai{;e  river  with  niany  rapids,  Imt  has 
been  iiaviKated  I'or  l.">()  miles  to  llazcltoii. 

I'owi;ii  '1  here  IS  pieiitx' of  coal  on  X'ancouver  island  and  on  tlie 
mainland  also,  l.ut,  owing  to  the  lii^li  price  of  this  fuel,  uaiei- 
power  was  early  soiij^lit  aftei-.  Alioiit  I!)l):'..  the  \'ancouver  I'owcr 
Coinp.-iny  developed  a  site  on  the  shore  of  Unrrard  inlet,  18  miles  north 
of  \';incou\'er.  t'oipiitlam  lake  is  joined  liy  a  two-and-a-iialf-mile  tuiuiel 
to  Uiintzen  lake,  Iheiice  throilfih  wood-st;ive  [lipe,  to  the  plant.  Hid 
feet  lielow.  Allhoiifih  the  drainage  area  is  only  alioilt  2(10  scjiiaie 
miles,  \ct  tlie  excessive  r.ainfall  is  suilicient  to  maintain  'J2,()()()  II. I', 
This  is  tr.insmitted  to  X'ancouver,  New  Westminster  and  the  I>elta. 
sui)plyin^'  over  1(H). 0(11)  people  with  li^ht,  openitinj;  electric  roaiL-., 
etc.  The  transinissioii  line  cross(>s  ISiirrard  inlet  li>'  a  siii,;:le  sp.iii 
()V(!r  half  a  mile  in  length. 

.\nolher  station  will  soon  he  completecl  ,-it  St.ave  lak<'.  i>."i  i:iiles 
from  \'ancou\cr,  '1  he  drainai^e  area  is  only  'UiO  scpiare  mll<'s,  hut  the 
rainfall  of  o\cr  100  iiichc-  per  \(';ir  ensures  2."),()()()  11,1'.,  the  head  lieiiif; 
00  feet.  The  f!;re;it  r.ainfall  and  '  'nh  heads  are.  of  cour.se,  most  remark- 
alile  conditions. 

Central  British  Columbia  -In  this  area  the  mounl.iins  are  separ- 
ateil  liy  four  parallel  north-and-s(iUth  \alleys.  vi/...  thi'  I'r.a.ser,  400  miles 
loni;.  fairly  straight  and  almost  iiorlh  :md  south;  the  ( )k;i'Ki!;an  vallev, 
with  Okanaj^aii  lake  neai'lv  Si)  miles  loni;:  Columl'ia  rivt'r  and  its 
lake-expansions,  the  Arrow  lakes,  extendinj;  _'(I0  mill's  north  and 
south;  and  the  l\ootena\  \alley  parallel  to,  .-ind  a  few  miles  west  of, 
the  Unckics. 

The  Coast  r;iiiij:c  intercepts  a  lariic  part  of  the  moisture  from  the 
l',ii'ilic  ^11  tli.il  the  I'lascr  and  ()l^ana,!:an  \alle\s  .are  s(-nii-arid,  liui 
the  ('oluml'i.-i  and  l\oo|ciia>  \allc\^  Il.iM'  aii  ample  r.iiiifall  ,".iid 
.snowfall. 

.\p|ilyim;  our  di\i-iou  nf  use-  to  the  l''rascr  ii\cr.  we  find  thai  it 
furni.-he-,.  -o  f.ar.  no  domi'stii-  u.iler  supply.  The  Nanks  .are  usually 
stee|i  and  rocky,  or  else  hii;li  ^ia\'el  slopes,  which  .are  wilhoul  .-irahle 
are.is  m  towii.s  of  impoi  l.tiice.  Owin^  t<<  ihe  salmon  pack,  il  is  .a  (pies- 
(ioii  if  the  river  c;m  ever  furnisli  potaMi'  water.  Ihe  (luctualion  of 
the  surface  is  .")0  feet,  and  the  ^'reat  Moods  carrv  (lu.antilies  of  silt  which 
also  militates  at;ainst  its  use  for  household  purpo.ses.      The  lowei' reach 
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of  tl\(!  I'lascr,  liiiwevcr,  fioiii  ^  ;ile  to  tlif  coast,  is  alluvial,  Ipiit  is  (:\- 
posfil  to  t'\tori>i\e  floods.  liii^ati<  ii  is  piacti.std  onlv  at  a  few  points, 
so  far. 

I'u\vi;n  -Tlicic  arc  ^rcat  falls  aloii^  the  I'r.t.sci-  with  ro<'ky 
canon  >icics.  ulicic  pouci  iiiij;ht  \>v  (Ifvclopfij  l.v  tlic  u-c  of  rock-liU 
datns  if  tlic  ii\rr  i-oulil  cNcr  lie  rcfiulatccl  to  oliviatc  I  In-  cMrrnic  coii- 
ilitions  of  iiijili  atiil  low  walci-.  I  lie  'riioMiiison  river.  lio\\c\cr.  which 
enters  the  I'raser  at  L\  tton,  furnishes  a  (ioineslic  supply  for  the  town  of 
l\aiiiloo|i-;.  which  i>  |Miiiip(il  liy  a  vertical  enpiie  set  over  a  well,  its 
tnliutar\-.  the  Bonaparte  ri\er.  supplies  irrii;;ition  s\stein^  near  \sh- 
eroft.  I'wo  lar^e  reser\dirs.  Ailains  and  Shusw:ip  hike.-,  nioihfv  the 
How  of  the  I  hoinp-Jori  somewhat  and  offei-  site.-  for  poufr  de\i'lop- 
nient . 

iiKAWCw  \  \i.i.i;v  -lrrij;ation  is  practi-ed  thr'i.m'hout  the  valley, 
where  fruits  of  all  kinds  have  lieen  culliv.ated  with  f;re;it  success. 
N.-i\  ij;;.atii)n  i'V  stern-uheel  -teaiiihoat  is,  so  far.  the  means  of 
conuTuniication  in  the  valle>  ,  which  is  reaclie<l  liy  raiJAaV'  only  at  its 
north  end.  I'ower  h.-is  not  liecn  developed  to  an\-.  j^re:it  extent  and 
no  lari;e  d(!velo|)m(>nts  are  to  I'C  expected.  I.ut  the  fertihtv'  of  the 
valle>  and  its  hue  climate  will  att.act  a  cl.a-s  of  |ie.ipl(.  who  will  i.o- 
come  i;reat  u.-^ers  of  |>ower. 

(■ol.l'MHl,\  WD  KuoiKwv  VM.i.KYs  'llierc  arc  fotir  towii.-  in  this 
liasin.  Revelstoke.  on  the  Colnmliia,  olitains  a  water  supply,  not  from 
the  river  itself,  hut  from  the  lllecillew.iet.  whidi  join-  the  m.aiii  river 
at  that  point.  IrrifjatioTi  is  not  practised  in  the  ('nlunil>ia  \alle\-  to 
any  f^reat  extent. 

X;ivii;ation  on  tlii!  Colnmliia  is,  so  far  as  Caiiad.i  is  concerned, 
eonlined  to  the  stern-wheel  steamers  on  the  Arrow  lakes  .-uid  on  the 
river  ahove  (iolden.  N.ivigation  on  the  Kootenay  river  i-  liroken 
between  Nelson  and  its  eonlluence  with  the  Cohimhi.i  at  \\'<'  t  Holison. 
Iiut  is   ri'sumed  hetw^een  N'elson  and  K'ootenav  I.andinu;. 

On  the  Kootenay  rivi-r,  power  h.as  lieen  developed  \i\  a  x'erv 
modern  plant  at  liomiinj!;ton  I'alls  near  Nelson.  '['he  head  varies 
from  .)")  to  ().'»  feet,  for,  dnriiii:  hif^h  Water,  tlie  flow  hecomes  ol.-iructed 
by  the  narrows  below  the  falls.  The  How  is  ti.lllM)  c.f.s.  fidin  a 
drainasre  area  of  10.000  s(|Uare  miles  that  possesses  -evcr.'d  i;l:iciers. 
Kventually  I'o.OOO  H.I',  will  be  developed,  but  only  one  h;dt  i-  beins; 
developed  and  sold,  at  present,  to  rinenix,  (Iraiid  Tcuks.  (Ireenwood, 
Kossliind  ;ind  Trail,  for  mine  haulage  and  hoistini;.  |niinping,  air  com- 
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prps.sion,    and    Un-   lighting   and    niunicipal   [iur|i(>sos.  The  r'ity  of 

Xolson  o[)oratps  a  inuniripal  i)hint  on  the  opposite  side  of  the  river. 

Mackenzie  Basin— The  drainage  area  of  this  l.asin  is  nearly  70(1- 
000  s.iuare  miles.  The  .\thal)aska  and  I'ea.'e  rivers  unite  to  form  the 
great  .Mackenzie,  which  pre.sents  a  feu  p<,\ver  po.ssil.ijities,  aithoii.fh 
it  flows  to  the  .\rctic  in  an  almost  even  grade.  Tiiev,  however 
admit  of  navigation,  with  interruptions  at  t'.rand  rajiids  and  at 
lort  Smith  rapids,  from  .\thabaska  Landing  to  the  .\rctic.  a  dis- 
tance e<|uivalent  to  that  from  Winnipeg  to  Halifax.  .\n  ide.a  of  tlie 
coming  development  of  this  great  ba.sin  may  I.e  had  from  the  fact  that 
a  flour  null  ha.s,  for  years.  Iieen  operated  on  the  Peace. 

The  j.rairie  rivers  of  .Manitoba.  .Saskatchewan  ;ind  .Mherta  drain 
nearly  a  million  miles  of  territory -tli.at  is,  twice  the  drainage  area  of 
the  St.  Lawrence  through  two  outlets,  the  Xelson  and  the  .Mackenzie 
rivers.  It  is  rather  a  fortunate  circumstance  that  the  precipitation  is 
not  as  great  as  that  in  the  ea,«t,  and  that  the  are;,  is  u.it  covered  with 
a  dense  timber,  because  it  would  prevent  a  gradual  melting  of  the  snow 
by  the  sun  .luring  .March  and  early  April,  an.l  would  <'.-ui.s,.  the  whole 
flood  of  melted  snow  and  spring  rains  to  pour  down  together  durin- 
the  latter  days  of  .\pril.  " 

Lake  Winnipeg  Basin— It  is  not  generallv  .ippreciated  that 
lake  Winnipeg  is  the  size  of  lake  iiiie.  that  is.  nearlv  lO.OdO  S(|u,-ire 
mile.s  in  area.  The  b.isin  that  drains  into  this  lake  i,s  IJ.JO.OOO  .s.m.re 
miles  in  extent,  or  nearly  the  size  of  Trance  and  Spain,  which  two 
countries  sui)port  ,i  pojtulation  of  ."jS.OdO.OOO.  The  S,-iskat<diewan 
river,  which  drains  l.'.S.SOO  square  miles  of  this  area,  extends  west  to  the 
mountains  and  from  Kdmonton  to  the  4nth  parallel.  Tiie  motmtain 
streams  constituting  the  sources  of  this  gre:.t  river  are  verv  numerous. 
Many  of  them  are  fed  by  glaciers  and  offer  a  continuity  of  flow  that 
promises  well  for  '■.-.■it(>i-p<,wer  when  an  iucivasing  population  provides 
the  demand. 

The  next  great  tributaiy  of  lake  Winnipeg  is  the  lied  river,  rising 
in  .Minnesota  aiwl  flowing  north  to  Winnipeg,  where  it  is  joined'bv  the 

.Vssiniboiue.     rr(,m  there  it  itinues  through  the  St.  Andrews  rapid 

to  the  Lake.  Both  the  Red  and  the  As.siniboine.  like  the  Saskatch- 
ewan, are  alluvial  rivers  worn  deep  down  in  the  prairie  soil  to  an 
almost  even  gr.-ide,  and  are.  in  general,  without  the  valuable  falls 
over  rocky  ledges  that  so  easily  lend  them.selves  to  power  develop- 
ment, 'iheir  swift  running  floods  and  ever  changing  shoals  are  a 
great  detriment  to  navigation,  esjiecially  on  up-stream  trips.  As 
there  are  no  lakes  along  these  rivers,  the  spring  thaws  and  early  rains 
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sweep  down  .iinv,-tnuu(Mll.v  swMMips, Mild  uni,Mtlieiv,|  l,v  r.-crvnir^  .„ 
that  their  l„.Mcti,-ial  u^e.  are  la.-elv  1,,m  to  the  .•oniiniinit ies  ahm- 't ho 
river  hanks. 

The  prairie  riv.^i-  f^enerally  oerniiie^  the  l-tto- '  a  ^reat  depres- 

•■"""  •'  '"'''•  '"■  '■'■  i"  "i'i'h.  wilii  steep  si.h-s  ino  to  200  feet  in  heiHit 

wlueh  are  deeply  tum.we.l  hy  K„l,.|,es  of  aeeessorv  stre.mis.  creelvs  an<i 
rivulets  tiiat  are  -enerallv  dry  in  sunin.er.  The  tnam  stream  meanders 
through  the  l,ott..m  land,  and  duririK -reat  Hoods,  the  inmor  hank.s  are 
overtoppeii  and  tlie  h,,tt..m  of  the  valley  Hooded. 

The  prairie  lakes  are  often  of  eon.sideral.h.  area.  »0  M,uare  miles  or 
"M.r.',  hut  are  -en.Mallv  shallow.  The«lon};hs  are  iilled  with  a  fairdepth 
ot  water  .luniiK  wt  ve.irs.  They  have  no  outlet  streams,  hut  in  inid- 
^umn.er  thev  shrink  to  insifr„iti,,„„  ,„„„|,  -p,,;,  ,1^,.,,,,,,.  j„  ,.„,,„„p 
renders  tliem  very  alkaline.  Th.'s,-  peeuliar  conditions  of  the  prairie 
water  supplv  ,-an  he  understood  l,y  -ivin.-  ..xamples  ol  the  methods 
employed  or  projected  to  make  the  most  of  them. 

i„,Mi>T„-  isi:-^Kdinonion.  -he  rapit.al  of  .Mlierta  derives  ., 
water  supply  fro,,,  tl,.'  .Saskatchewan.  Cal-ai'V  ha~  :,  water  Mipplv 
nwned   l.y   a   private  company  and  drawn  from  the  liow  ,iver       \  pile 

aamhashe,.n  made  across  the  entir..  river,   and  a  w len    Hume  alo,,.. 

one  shore  leads  the  water  al..,ut  half  a  mile  to  ,l,e  wii,.eN  'jhe  pop,,! 
lationisnowoverl'lMKHl.  p,i„,.ip:dly  lo,-a,,..l  upm,  ;,  |1,,,  ,,i,„„t  fo,'tv 
feet  al.ove  the  nv.-,-.  Residence-  an.  now  l.cnu'  l^lilt  Upon  the 
surroumhn,^  plateau, -00  fee,  l,iol,c,-,  so  power  fur  pu,„p,„.  ,„„.,  ..„„„ 
he  inc,ease,l.  The  coal  ,„in,.s  at  Canmo,,.  :,„d  Manff  a,v  onlv  SO 
mih-  di.-tant  hv  lail.  .Medicine  Hat  pumps  „,,  ,,,,,,,1,.  ,Vo„,'  the 
>>„tl,  .N.skatchew.an.  The  powr  u.ed  is  „atu,-al  -a-,  of  which  the 
ioeahtv  has  a  plentiful  supply.  Ince.asc  of  [M,pula,,o,i  at  Cah'ary 
M^i.'leod  and  hethhrid,-..  will  l.n,,.  „p  ,|„,  ,,,„,s,ion  of  .scwa-e^'con- 
tamination  at  .\h.dicine  Hat,  which  is  d.,un  stream  f,on,  ,dl  the-e 
places.  The  same  .lillicilty,  too,  will  a,,-e,  later,  at  Saskat-.n  and 
Prince  .Mhorl.  He^i,,;,  j.  ,.,,  p,-es,.nt  supplied  fnm,  Wascan.a  c-k 
I.ater,  it  n.av  l„.  nece.ss.a.y  to  utilize  I.ast  >rouritain  lake.  Hrati- 
■:on  fakes  its  supply  f,-,,,,,  the  .\ssinih,,ine.  which  also  f„,-nisl,es  the 
liower  for  punipin,!;.  Winnipeg,  the  third  lai.;pst  cit  v  in  Canada  oh- 
ta.ns  water  fnu,,  a  sy.-teni  ,,f  artesian  welh.  The  pumpinj:  was  f,,,-- 
merly  done  hv  stea,,,,  hut  the  hi^di  pric..  of  coal  has  Id  to  the  adop- 
tion of  el(-ctric  power  ,;,'eiierated  o,,  ,1,,.  Winnipcj;  rive,-. 

Inni(;vri(,N— Two  extensive  ir,-iKaIion  schemes  arc  now  in  op,.,-;,ti,,n 
One  near  L(.thl,iM,li;e,  takes  water  from   the  St.  Mary   river,   tl,e   n,ain 
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'J'lic  system  uiis  licfiuii  in  lMt7,  ami  very  kodiI  results  have  lieen  ol)- 
taiiiod  fritiii  land  that,  without  water,  would  have  yielded  very  un- 
foi-taiii  crofis,  although,  duriiij;  wet  >ears,  there  is  sullicieiit  rainfall  for 
general  fanninn.  Calgary  has  heeotne  the  centre  of  a  large  system 
built  and  operated  liy  the  Canadian  Pacific  lailway.  'I  his  Compnnv 
received  the  linal  allotment  of  its  land  grant  in  oni'  l)lock  near  Calgary. 
In  19015,  a  main  laiial  100  feel  wide,  w;is  begun,  atxl  now  carries 
water  from  the  How  ri\er  \>y  blanch  ditches,  to  >eive  1.000,000  acres. 
Further  extensions  are  proposed  foi'  the  ne.-ir  future. 

liecau^e  the  prairie  livers  have  cut  .~o  deeply  into  the  soil,  they 
du  not  lend  themselves  easily  to  the  irrigation  of  the  general  prairie 
level.  Their  swift  current,  however,  (loints  to  a  metho(l  of  pumping 
HI)  the  water,  and  as  the  aniount  rc'iuired  is  mtv  moderate,  only 
1  c.f.s.  being  necessarx'  for  1(H)  acres  of  land,  the  systems  of  pumping 
need  not  lie  elaborate.  In  Washington  state,  the  cunent  of  Snake 
river  is  utilized  in  tin  following  manner.  .\  long,  n.irrow  r;ift  is 
anchored  in  the  stream:  each  end  i>  lurnished  with  rciller^  and  ■in 
endles,-  belt  with  wood(>n  \:iiies  o|-  p.cldles  is  revolxcil  over  these  rollers 
by  the  current  into  which  the  i)addles  di|i  on  the  uinli>r  siile  of  the  raft, 
the  upper  paddles  returning  in  air.  The  |>ower  thus  generated  runs 
a  Jacobs-ladder  pumj)  that  lifts  the  water  up  to  a  trough,  through 
which  it  is  leil  to  the  Laid,  .\iiother  methiMJ  u(  obtaining  jiower  from 
a  river  current  is  by  a  series  of  screw  propeller  whei^ls  mouiiteil  on  a 
sh.'ift  which  is  held  beneath  a  float  in  tlu>  ilirection  of  the  current. 
Windmills  are  also  fre(|uently  used,  antl  the  winds  are  gener;illy  fairly 
constant  over  the  area  m  (ivvtion. 

Xavication — .\  boat,  launched  in  the  Ued  river,  sailed 
down  to  lake  Winni]ieg  and  througii  it  to  the  mouth  of  the  Sask- 
atchewan, thence  it  was  hauled  and  poled  up  the  (irand  rai>ids  to  Cedar 
lake,  whence  it  ))roceeded  to  ICdmonton.  This  boat  was  u.sed  during 
the  rebellion  of  '8.'),  and  finally  went  to  jtieces  against  the  piers  of  the 
Edmonton  bridge.  This  gives  some  idea  of  the  imnien>e  stretch  of 
navigable  waters  through  our  prairies,  but,  owing  to  the  swift  current, 
the  economy  of  such  transportation  i.s  not  quite  a.ssurcd.  If  a  large 
quantity  of  heavy  raw  material  like  coal  or  iron  ore  were  offered  for 
through  transportation,  'hen  a  yystein  of  cheaj)  barges  pushed  in  front 
of  a  stern-wheel  steamer  might  be  used.  Such  barge  rafts  carry  coal 
down  the  Ohio  and  .Mississippi  to  New  Orleans,  vvliere  the  barges  are 
broken  up  and  sold  as  lumber. 

On  lake  Winnipeg  there  is  considerable  navigation,  largely  con- 
nected with  the  fish  industries.  The  new  lock  at  St.  Andrews  rapid, 
when  completed,  ivill  e.\tend  navigation  to  Winnipeg  and  aljove. 
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Altliougli  the  S;isk;ilcli('\v;in  is  sulijoct  to  pxtrcini'  t'rcshcts,  yet 
piers  f(ir  hriiigcs  have  Ix-t'ii  liiiiit  in  tin*  ri\('r  at  many  |)lai'('s  ami  have 
withstood  flip  years  the  force  of  its  Hooiis.  It  is.  tiierefore.  re:isfiiKil>le 
to  expei  t  that  a  (hiiii  consist iuf;  of  higti  piers  upon  a  hea\  y  floor  of  con- 
crete exteliiliiiK  across  tlie  licttoiii  of  the  river.  ■mu1,1  ii(>  econoniu'Mlly 
l>\iilt.  Hetween  these  piers,  -teel  curtains,  forming  t!ie  actu:.:  dani, 
could  he  iai>ed  \citically  during  freshets,  peiniitting  the  Hood  water 
to  iiass  uninipcijcd.  As  the  tlood  clccr<'a>e.-  the  curtain  would  Iji;  j;ra- 
dually  lowered  into  tlie  water  .-o  a-  to  keep  the  upper  level  at  a  fixed 
height,  while  the  natural  flow  of  the  ri\er  p.i-sed  1  ciucen  the  lower 
cilge  of  the  cui1;iin-  ,ind  the  concrete  floor.  Such  constructions  would 
regulate  the  rivei  into  coinenient  steps,  ipt  ic.-iclies.  (acli  of  which 
would  form  a  i'iin~er\  ation  reservoir  tli.it  uould  >ave  for  summer  use 
the  valuable  w.iter  >uppl\  of  the  jirairies  that  is  now  dissipated  in 
.s{)ring  floods.  Water  held  at  :,  high  and  constant  level  is  always  a 
most  v.aluahle  asset  to  ,in\   communitv. 

l'()Wt;u-  Ai  pre>enl  the  pi'.airie  river>  furnish  ver\'  litth'  power,  .al- 
though their  triliutarie<  in  the  moimtains  aw  alread\-  Keing  exploiteil 
for  use  at  Calgary  and  other  point.-.  Coal  is  cheap  and  abundant  in 
the  western  section,  liut  further  east,  with  increasing  population,  cheaj) 
[lower  will  he  in  demand,  and  the  niov(>ahle  dams  ahove  descrilied 
nuiy  yet  he  trieil.  Lake  \Vinni|)eg  is  an  enormous  resiuAoir  70(1  feet 
ahove  Hudson  hay.  It  flows  out  through  the  Nelson  river,  which 
tuinhles  over  man>'  rocky  ridges,  giving  exceptional  opportunities  for 
water-power. 

.\  grea'  rock  outcrop  along  the  w(>st  side  of  lake  Winnipeg  separ- 
ates it  from  lak(!  Winuipegosis  and  l)aU|)hin  lake,  which  are  100 
feet  higher.  This  outcioj)  also  crosses  the  mouth  of  the  Saskatchewan, 
creating  the  (!rand  rapiils.  with  a  fall  of  71  feet.  2.")0  miles  north  of 
Winnipeg. 

There  i.s.  however,  a  third  great  trihutary  of  lake  Winnipeg,  the 
Winnifieg  river,  which  has  a  drainage  urea  the  same  size  as  the  Ottawa, 
.")."). 00(1  s(juare  miles,  or  the  size  of  Kngland  and  Wales.  It  also  runs 
through  a  siniilai-  gneissic  rock  territory.  Its  uj)ward  extensi(jii  is 
Hainy  river  fonuing  the  houndary  hetween  Canada  and  the  United 
States,  and  emptying  into  the  la'-e  of  the  Woods.  The  Winnijjeg  river 
flows  out  of  this  lake  over  twi  ■;.  giving  excejitional  opportunities 
for  powei-.     Near  Kenora  .").0i  .1'.  is  generated  and  used  for  flour 

milling  atid  for  mtmicipal  j.urjjoses.  The  head  is  IS  feet,  and  a  reniark- 
ahle  dam  of  loo.se  rock  thrown  into  the  hed  of  the  river  nuiintains  the 
elevation  of  the  lake;  the  river  flow,  15,000  c.f.s.,  is  pa.s.sed  through  stop- 


12 


COMMISSlDN  OK  t'ONSKIlVAl  ION 


1<>K  >luiccs.  I'artluM-  down  the  river,  ami  7"i  miles  fium  Winnipeg,  is 
I'uint.'  lies  Hois,  where  the  rity  of  Winnipeg  is  ImildinK  «  munieipal 
powei  station  with  4fi  ft.  head.  Here,  anotlicr  rock-lii!  dam  has  heen 
built. 

Farther  down,  the  river  hranches  into  two  channels,  and  upon  the 
I'inawa  channel  a  power  with  .I.")  tc  M)  feet  head  is  operated  i>y  the  Win- 
nipeg Street  l{ailway  Company  foi  -treet  railway  and  other  [>iirposes. 

St.  Lawrence  Basin  Tlie  watershed  area  is  ."mO.OOO  miles.  one-si.\th 
of  which  is  tlie  wate:  .system  of  the  (".reat  lakes,  which  constitutes  the 
most  remarkut'le  reservoir  system  in  the  world.  The  north  c<iast  of 
lake  Superior  is  rocky  and  spai.sely  peopled;  conseriuently.  a[)art  from 
the  demands  m,,de  upon  it  liv  Fort  Willi,  i.i,  I'dit  .Vrthur,  ami  Sault 
Ste.  Marie,  lake  Superior  is  hut  little  drawn  U|)on  for  domestic  supplies. 
The  draiiiaice  of  Fort  William  and  Port  Arthur  discharges  into  the 
lake. 

The  western  |  )ort  ion  of  <  >utariiM'onta  ins  numerous  t|iiini>hing  towns. 
The  two  cliief  rivers  are:  the  Thames,  (lowing  through  London  and 
Chatham,  the  latter  of  which  derives  its  supply  from  its  waters,  and 
the  Crand.  which  furnishes  the  supply  for  Hrantford.  Toronto  puni()s 
its  supj)ly  from  lake  Ontario,  the  water  heing  carried  beneath  'he 
harbour  through  a  tu;ii\el.  The  drainage  has  been  deposited  without 
treatment  in  the  lake,  but  [ilaiis  .'ire  now  \inder  way  to  instal  a  large 
nitration  plant.  This  cannot  be  too  highly  prai.sed,  for,  although  lake 
Ontario  is  too  large,  and  the  Mow  is  ton  great,  to  admit  of  gmss  con- 
tamination, still  wind  ^torms  constantly  tend  to  drive  pollution  aslioro, 
whence  it  is  liable  to  be  c;irried  hy  flies  and  other  .agencies  to  the 
inhabitants  of  the  city,  or,  what  is  the  same  thing,  to  the  farms  whence 
their  milk  sup|>ly  is  derived.  I'ort  Hope.  Cobuurg.  ami  Kingston  derive 
domestic  supplies  from  the  lake  als-,.  and.  unfortunately,  drain  into  it. 

.Montreal  has,  for  .">()  year.s,  obtained  water  from  above  the  F.ichine 
rapids.  It  was  conducted  throiigh  an  open  canal  to  the  pumping  sta- 
tion, v.-hence  it  w.-is  raised  to  the  re.servoirs  u|ion  tb.e  moimtain. 
Lately,  however,  closerl  concrete  com'uits  have  taken  the  place  of  the 
open  canal.  Much  has  been  said  regarding  the  use  of  this  raw  water, 
and  thei(>  ai^  hances  of  dangerous  pollution  from  :i  deri  .■  i)o!'ul;ition. 
but,  a  nmch  more  pressing  question  is  whether  tliis  guK  citv  should 
be  allowed  to  pour  its  drainage  into  the  river.  We  are  inclined  to 
expend  enormous  sums  to  get  good  water,  but  it  is  far  more  important 
to  be  certain  that  this  water  supply  is  returiied  ti/  the  river  in  an 
unpoisoned  condition.  People  have  been  accustomed  to  make  monev 
by  supplying  water:  therefore,  they  seem  to  see  no  gain  in  proper 
drainage,  simily  because  it  gives  no  direct  monev  returns. 
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'I'hc  j:;n':it  triliut:ir>  of  the  St.  l.awTcrn-e,  tin- Ottawa  river  fiirni-lies 
domestic  .-iiipplies  to  various  towns  from  New  Liskeanl  to  .Montreal,  a 
ili.stanre  of  4()0  miles.  Hailevhury  and  New  Liskeard  pump  l>y  steam 
from  lake  'rimi.>kaniiiii;;  I'einliroke  |)unips  \<y  steam  from  .Mlumette 
lake;  (»tt:iua  lias  it>  supply  led  tluouuli  t>vo  miles  I'f  .-teel  pipes  laid 
in  the  bottom  of  the  river  and  inimped  direct  throu^lioui  tluMilx  li\ 
waler-power. 

luKicvTio.v  .Notwithstaniling  the  fact  tluit  the  farm  distrii'tsof 
Ontario  and  (^ueliec  suffer  annuallx',  from  ilrounht  during  the  «um- 
nicr,  yet  no  attempt  is  made  to  irri^ale,  although  many  >uitaMe 
creeks  ai-e  to  be  found.  This  i.s  remarkaMe  liecau.se  the  whole  popu- 
lation is  accustomeil  to  huilding  small  dams  for  lumhering  and  milling 
purposes  and  also  to  liiunim;  ditches  for  drailia;;e  pur|)o.s('s.  It  is  a 
natur.il  step  to  conduct  water  in  ditches  from  a  dam  ahove,  for  u>e 
as  a  fertili/.iT,  a~  well  as  for  a  source  of  moisture. 

DuAiNAtii: — If  the  jieople  of  central  Canada  do  not  resort  to  iiri- 
gation.  they  undertake  extensive  drainage  schemes.  Kent  and  I'.ssex 
countie.s  in  Ontario  are  remaikal'le  in  this  regard,  and  other  districts 
are  constantly  extending  the  area  of  tillaMe  land.  'Ihi-  is  lieginning 
to  ha\i- an  effect  Upon  the  rivers.  Swamps  .are  reservoir.-,  ju.-t  ;is  lakes 
are  reservoirs,  in  whicii  the  upland  drainage  is  collected  to  ?eep  --lowlv 
through  the  nuick  and  earth  toward  sttv'ams  and  rivers.  When  the 
draiitag<'  is  led  past  these  valual'le  re>er\'oirs  liy  free  flow  in  ditches, 
it  sweeps  forward  without  restraint,  and  the  rixer-  receive  a  great  hulk 
of  water  in  a  short  time,  causing  the  unnual  floods  that  scourge  nianv 
di.-itricts.  .\gain,  of  the  water  that  fallsfrom  the  clouds,  .'lO'",'  is  ••lly-off," 
or  evai)or:'.tion,  :{3%  is  "run-off."  <ir  stream  (low,  and  the  remainder. 
17',i'.  is  "cut-otT,"  or  stored  in  the  ginund.  This  grour.d  storage  serves 
to  keep  the  land  moist  and  also  to  maintain  the  stream  flow  during  the 
la.te  summer  until  the  autumn  rains  restore  the  supply,  it  will  lie 
seen,  therefore,  wh.-it  an  important  part  the  swamps  play  in  the  regu- 
lation of  our  stream-',  and  1  suKmit  that  they  should  lie  jealouslv 
guarded  as  reservoi;  ;nd  :.  forest  reserves  throughout  the  whole 
Dominion. 

Navkiatio-\ — The  (Jreat  lakes  and  the  St.  Lawrence  afford  the 
greatest  inland  navigation  loute  in  the  world.  .Iac()iies  (artier  and 
(hamplain  could  reach  .Montreal  only  in  row  hoats.  hut,  since  IS.^O, 
an  immense  amount  of  dredging  ha.s  heeii  doiK?  in  the  St.  Lawrence, 
so  that,  to-day,  ocean  liners  sf  80  feet  diaft  frccl\  a.scend  to  .Mon- 
treal,      West  of   .Montreal,   a  great  svstem    of  canals   has  been   r(>n- 
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.>inicto<l  at  a  cost  of  »SO,(M)(),(MMt,  >.,  that  u  2,L'(JU  ton  l.oat  can 
sail  t'l-oiM  th.'  Atlantic  i'.L'(M)  miles  into  the  heart  of  our  Continent. 
'I'lu>  ureat  ciilaiKcnient  of  the  actual  river  ha.i.  of  coin>c.  improved  the 

frci'.     Ml  of  it>  How  and  tlicrcforo  tends  to  >ci what  lower  ilie  general 

water  surface  from  Superior  to  t^iehec.  With  the  increasing  size  and 
draught  of  hoats  upon  the  ('.real  lakes,  this  lowering  of  the  surface  is 
inakiii«  itself  felt,  especially  in  lake  Jirie.  '[,,  maintain  a  navigalile 
<lepth  it  is  prupcseil  to  i.uild  a  dam  acni->  the  Niagara  river  ahove  the 
lilack  ifdck  liridge.  'Hie  propoMtion  is  fraught  with  difticulties. 
Stmiii-  fnim  the  -.lutli-we-t  "pile"  the  water  of  lake  Erie  toward 
the  Niagara  nutlet,  and  this  "pile"  updii  the  already  raise  I  surface 
will  Hood  valualile  proi)ei1y.  Again,  .is  part  of  the  natural  (low  is  ar- 
retted and  held  upon  lake  lirie,  lake  Ontario  does  not  receive  as  great 
a  sujiply,  ,ind  its  surface  would  tend  to  fall,  unless,  in  tur"  its  outlet 
were  .also  dammed;  md  so  on  down  the  river  through  lake  St.  Fran- 
I'is  to  the  head  of  .Montreal  harbour,  where  the  loss  of  every  inch  in 
height  necessitates  expensive  dix-dging  t<i  ensure,  in  the  autumn, 
.sulticient  depth  for  ocean-going  ves.sels.  It  is  hoped  however,  that  a 
general  sy.stem  of  raised  levels  throughout  the  St.  Lawrence  will  vet  he 
.secured. 

I'OWKR — The  St.  Lawrence  system,  having  the  most  densely  settled 
(•ommunitie.s  along  its  hanks,  has  heen  called  uimhi  to  furi.ish  power 
for  manufacturing  and  municipal  needs.  Foil  William  .•md  Port  .\r- 
thur  on  hike  Superior  derive  power  from  the  Kaministikwia  river  at 
the  K.'ikaheka  falls.  10  miles  distant,  where  .a  head  of  17.")  feet  gen- 
erates 7.000  H.I'.  Sault  Ste.  Marie  depends  upon  water-power  for 
its  existence.  Tlie  head  is  only  is  feet,  hut  the  discharge  is  60,000 
e.f.s.  and  very  constant.  I'ulp  mills,  a  steel  plant  and  nmnicipal 
utilities  are  the  chief  users  of  the  power.  N'i|)igoii  rivrr  ju.st  below 
Fort  William,  offers  great  power,  which  will  bo  develo|)ed  when 
a  market  jircsents  itself.  .Sudbury  is  the  c(>ntre  of  a  mining  district 
which  has  received  power  from  the  Spanish  river  at  Turliine  since  1904. 
The  head  is  85  feet.  X'ermilion  river  is  now  furnishing  power  to  other 
mines  in  this  district.  The  French  riv»r  has  not  been  devehiped, 
but,  as  the  western  link  of  the  Ottawa  navigation,  it  may  yet  furnish 
considerable  power  at  the  proposed  dam  sites. 

The  Severn  and  other  rivers  in  we.stern  Ontario  have  small  local 
powers,  but  the  great  Niagara  developments  completely  overshadow 
anything  else  in  the  district.  Fnfortimately,  only  half  the  descent  be- 
tween lakes  Erie  and  Ontario  has,  .so  far,  been  utilized,  except  in  the 
case  of  the  Cataract  Power  Company,  where  the  he.-Kl  is  270  feet.     The 
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Trent  iivt"'.  fhnvitij;  ili:ii;(.iiall>  tliKniKli  ()iil:iii'>  t.i  ilic  h;i\  ui'  (iumif. 
li;i.>  seviTiil  |ii)\vcr^  (lc\f|(i[i«>(l,  jiiiil  tin-  ilrc-  iii'^  u|i  i><  the  nvcr  l(  r 
ti;tvijj;aliciii  |>iii|Mi>f^  miiy  load  to  IiiiiIut  in^falliitiinis.  \ivU<\\  I'icmuII. 
tlie  .St.  I.iiwrciiie  iivcr  |iltirij5i'>  tlirouuh  a  mtics  di  ia|(i<l-,  f.illitij;  liKi 
fwt  ill  :{(!  miles.  'I'hc  -li>|iiiin  .surlacc  iluc-  nut  Icinl  I'-ilf  a^  iraclil\ 
to  poucr  |Mii|ioM'>  as  all  alTUpt  f.all.  :at\  llir  i.i|.i'l  \va!<T  ricatt-s  mc 
liillHiiitics.  ('(iiist'(iiifiitiy,  notiuii:;  has  l.i'cn  lioiic  -..  I.ar,  i'U'  ;i  corip.iia 
IS  now  .swkiiii;  |rcniiis.siou  tu  huilii  a  il.airi  ali'l  power  lioii.-e  m  ihe 
vicinity  of  Coinwall 

rroiii  Coteau,  at  the  loot  of  lake  St.  I  r.iiiris.  to  the  lie.id  of  lake 
St.  I.oui.s,  JO  miles  al>ove  .Montical.  the  .>t.  Lawrence  falls  over  .Ml  fett 
in  l'»  niile.s,  I, lit  the  same  <hlhcii!lic^  pie-cnt  tliciii~el\es  as  at  ('orn«;ill. 
Lately.  howe\-er,  a  power  ha-  licen  oi.taineil  lioiii  the  .■^oulani;e.~ 
cali.il.  and  another  development  i-  pioposed  at  ('chars:  while  the  old 
Heauliarnois  canal  lias  heen  tr.alisl'erred  to  a  minpaiiv  th.al  i-  coii.-t  riut- 
ihR  a  power  at  St.  '{"imofhee.  No  .attempt.  lio'\e\ei-.  i,-  hciim  m;id>'  t.. 
completely  dam  the  river,  ;ilthoiis:h  the  numerous  inlands  indir.iic  thr- 
to  he  possilile,  and  a  rivei-  ;irr;in;.'ed  in  ■•iic(i--sl\c  steps  i<  a  mo>i  valu- 
aliie  power  ,'itream. 

.Montreal  lias  had  a  h\dr.aulir  piimpmi; -\ -tem  sinrc  Is.M.  hut  not 
until  LS",(7  wa-  an  attempt  madi'  to  procure  power  from  the  ^reat  L.a- 
chine  rapids.  Duly  14  feet  head  ..a.-  -ei'iired.  and  iireat  timihle  w.as 
e.xperienced  fiom  ice.  It  is  an  exaiiiple  of  ihe  w.aste  incuired  h.  p.artial 
development.  The  rapid  water  alio\e  Montreal  |ifoliiiiil-  siivf.aiT  ire 
from  Dnrval  down  to  Lai'hinc,  ami  lar^c  (piantitie-,  of  anchor  ice 
form  in  this  ojion  s, retch.  Thi-  drift-  .lown  throi;u||  ti,,.  rapnl- 
and    lilo(  ks   the    whole    river    in    the  \i.Miit\   of  Montreal    -o  th,.;   the 

water  rises  and    11 Is    the    whar\e-    .af  '    ^ho|■e-    in    it-    enc|ca\our    to 

pass  tluMUf;!!  its  ice-^orjjeil  ch.aiinel.  If  a  lar;;e  i-ock-hll  d.am.  .-imii.ir 
to  those  used  on  the  \\'inni|ief;  ri\-er,  wi  m'  la.n-I  i  uctcil  acn.-s  i  lie  l..'i'-hiiii- 
rapids,  tlien  the  sui  face  of  Lake  St.  I  r.iiici-  would  he  pioiluccd  to  lliaon 
i.sland,  where  sluices  and  ,a  jiower  liou-c  rould  he  con-tructcd.  in.ikinLi: 
the  whole  flow  availahle  throUi;;h  ti  f.all  '■(■2'>  feet,  .\nothci- dam  at  St. 
He';Ti  island  would  pen  up  the  l.apr:  de  I'.a-iii  ■_'.">  feet  hit^hei-  than 
the  hariiour.  creatiiii;  another  lireat  \' ater-powci-.  As  the  surf.ice  of 
these  ponds  would  he  level  and  (|uic!  tlie\-  wnuM  frce/.e  over  e.n-ly  in 
the  .se.ason,  thus  preventini;  the  foruiation  of  the  ire  that  now  cau>es 
such  havoc  in  the  poit  of  Montre.al  and  hoats  w.aild  p.iss  up  fro.,i 
the  hariiour  thniush  only  two  hn-k-  witli  ureaf  hasins  lietwei^n  them, 
instead  of  throuiih  the  man\'  locks  and  naifow  ch.iiiiiel  of  the  l.achine 
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Miintrciil  !il-<>  iilitnins  power  Iidiii  tlic  Sh,i\Miiij{iifi  fallH,  on  the 
St  Miiiiiic'f,  .H."i  '  lies  ilistarit,  and  Irom  tlie('liainlil\  plant  on  tlii'  Kiche- 
lifii  rivfr,  L'((  niiii-s  distant. 

liui'lu'c  has  three  power  tation-*.  one  each  oti  the  Ja(•^lue.^ 
('arlier,  the  Montniurency  and  the  Chaiidiere.  'I'hn  triliutario.i  of  the 
Si.  I.awrenci!  lehiw  l^'"*!'*"''  pn-i^ent  reiiiarkHldc  power  po-.-^ihihties, 
a'*  they   How  in   rock  lia.>iiis  witii  iiiali\   :ilirupt  falLs. 

New  Brunswick— An  aliimdant  rainfall,  and  a  snowfall  which  diKw 
not  melt  until  .\piil,  tills  tin;  lake.>  and  swamps  with  a  store  of  water 
that  keeps  the  river-^  rcp|eni>hed  until  the  autumn,  when  the  rains 
aniimeiit  the  (low  to  some  extent  and  maintain  it  Keiieath  the  smw. 
I'll''  -prin«  meltins?  fiii!u-hes  a  sreat  liody  of  water,  nio»t  of  which,  nn- 
fortunatel>,  runs  away.  Ihere  an;  !•  .^^ral  rivers  with  exceptional 
|(ower  po>siliilities.  Imt,  so  far,  only  the  St  .John  ii\cr  h.is  l.een  e.\- 
ploiteil,  'I'he  tlr.ind  l",ills  Power  ('oi:.p:in>  is  iiuildiiiK  a  plant  at 
that  place  to  develop  s(i,(|(i(|  H,p.  eventually,  under  a  head  of  JliO 
I'eei.  'I'lus  will  lie  used  for  the  m.-inufacture  of  pulp  and  for  the 
miniicipal  supplie-  of  Woo.lvturk.  I'redericion  an  I  St.  ,lohn  Mie  latter 
Iti.'i  miles  distiiiit. 

Nova  Scotia  The  Province  is  .'!()()  mile~  !onn,  lait  onl\  7.")  i  liUs 
uide.  It  is  not  to  lie  expected,  therelore.  that  laiKe  river-  utTe'ing 
srre.-it  power  would  exist.  Numerous  power  pkints  are  i  irni>liin(» 
Imht.  liut  ste,am  plants  will  jn'oliaMy  form  the  chief  source  of  power 
in  a   pro\ince  whose  co.'il  siipplv  i-  -o  <;reat   and   -o  well  di-trilmted. 

l»n\ii>iii  St;i'fi.ii;s  — These  arc  generally  taken  fro,.i  the  local 
-li(>ams.  wliich  ;iro  sm;ill,  hut  whii'h  .ai-e  maint.iined  in  many  places 
l>>'  lar;;e  swjiinps  or  iiio>,-.es.  Punipmu'  i-  ixi'iici.div  clone  hy  steam 
power. 

h;i!l(i  \  riox    \M>   .\\\ii;\riox      .\o  im^alion  is  pi-actised. 

Mlhounh  the  coa-t  i.-  n:i\i<;at:'d  from  end  lo  end.  and  in;iii\'  of  the 
I'ivi'is'  mouths  .-ire  eiilc.'-ed  Ky  |,'ir<;e  tramp  -teamer-.  yet  the  upper 
reaches  .-ii-e  loo  -h.allow  o|-  too  r.apid  for  the  use  of  steamlioats. 

Pou  i;i!  'Iherr  are  sev:-i.al  small  power  phmt-  for  pul|)  j^iindirii,'. 
etc.,  liut  elci-l  lie  energy  u  ill  likel\-  iic  di'velopcd  ihrou,i;h  si  cam.  there 
liciin;  -iich  a  plentiful  suppl\  of  coal. 

Ottawa  Basin  It  has  previously  heeii  mentioned  thai  the(.)ttawa 
river  Wouid  lie  treated  last.  This  was  liee.ailse  an  invest ij;ation  of  its 
watersheil  has  heeii  made  in  connection  with  the  n, a v ligation  scheme, 
and  th(!   iaiowlougc   gained   has   leaulted   in   .>loiaj;e  uoiks  lieiiif^  com- 
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IlU'lircil.  'I  lu!  <»tt;i«:i  «alfrsllt'ii  ift  Vf'l\  -.11  ill.ir  t"  tliUM'  i>I  llir 
rmrt  i  .-l<i|ic  nt  the  >t,  I.;i\\  ri'iirt'  li^i'iri.  .iilil  a  dcl.-iili'il  (i('»('n|it;iiii  i- 
iif   ilit(if«t    lnT;m.s('  the  <>tta\\;i  l>  t\|ii(al  iit  t'  i-  i  Li<>  of  nv<T 

'I'lie  Ottawa  lia.^lli  l^  .'itiUtMl  •.i|U!ili'  liillr-  ill  aiiM  'I'll  tlmu-anil 
cif  tlii'*  lies  .siiiltl  III  till'  n\iM,  ami  i-  ilialiiol  I',  tlit'  l'fla"av\a,  ll'inin- 
clu'if,  Maila\va.-ka,  \li.«-'issi|i|ii.  Kiilcaii  ami  Si'iitli  NiitiuTi  ri\<'i>  I  ivc 
lluMi:<:iml  .■i(|iiari'  iriilis  iliaili  intu  tlii'  main  ^ticaiii  thnmi-h  iii^ii;iiiiii  iiil 
ti'il'iitaric.H.  Iditv  I  li'.u-ami  .-i|U.irf  mile-  lie  iimtli  nl  the  n\t'i  'llic 
|)Uliiiiiti('.  Hiack.  (  iMiliiiii:''.  <.:ilim'au.  I.ii'xic  ami  IJoiiiri'  nvcr-  ihaiii 
2().(K)(I  >(|iiaic  mill's  cif  tlii.-.  ami  llirnlhcr  JO.lMK)  -(|iiaii'  mili'r  whi'li 
iliclilili-'   ihr  iliailia^f  alia    alnivc  Mallawa,  lullii-  llir  li|.|iiT  Im-iii 

I  lil>  ll|i|i('l'  <  MlaUa  I'aMli  (■iitilalli>  '  iiaml  laki'  \  icliiria,  \Mlii  an  aira 
of  K)  s'lUaii-  liiili'>,  alnl  liuiii/r-l  !\|iaii^c.  ha',  inn  an  alra  "I  llHI  -i|iiari' 
milf'.  'Hie  ai'fa  ilraiinn^:  ml"  <  liand  iaki'  \  irlmia.  I,')nii  -i|iiaii'  milf-, 
cutitains  t\vi.'Mt>  laki'>  a'.'nicnatin;;  ::(Mi  -(|iiari'  !mli's  ol'  siir!.-.c|. 
.'iml  >i'ViTa|  lai';;('  IiM'I-  thr  Kam-'  ama.  KalMlachuaii  ainI  Sliri>lii.- 
kuan.  \t  till'  "iitli't  ill  <,^>i|inzi--l,..|.ai.-  lakr  the  w  atii'sliiMJ  alva  ha- 
imr('a.-i''l  hi  lU.dOO  r,((iiaii'  milf-.  ami  t"ii'  KmnjrM-  ainI  Opa-alika 
s\>l('iii»  lit  laki's  aiiil  rivois  liavi'  itiri'i-aM' I  llii'  Im^h  uaff  fluw  finiu 
'_'•'). IHMI  i-.f.s.  til  Ml.OdO  .•.t>. 

■j  lii>  -triMm  niiu  rntcis  t  hi'  nm-th  i-inl  "f  lake  'I  niii-kaiinnu. 
lia\'in,;;.  in  the  intci  \ cniiii;  .■.tii'fch  nl'  l.'>  nuli'-.  iloi't  iiil.'.l  :'.(|i)  icci  i.\cr 
fiirkv     i'anicr-    that     [iii-ciit     Uiinih'rtiil    vi-iuli-    nt     \^  alfi-pcpwci .       \|| 

thi-    |"AM'r    has.    \iililally,   I ii    (li-pci-cii   iit"liy    Ira-c     toi'  tlii'    li'inaili 

iliT  "I    ihis   I'i'iifiiy.      Lake  Tiiiii-kaiiiinn  cxtrml-  ti(»  'ml nth    ti..m 

.New  l.i-kcaiil  III  I  iliii-kiliiiliu  uhail',  l;('t\M'fn  I  iiiii-kamiii'^  «hal1 
ali'l  Matta'Aa  the  iJmt  i>  i'lukrii  li\  the  L'^ni;  Sa'ilt  aii'l  MaltaWa 
ra|iiiU  With  a  tall  I'l'  III  Ici't  I'arli.  T"  I  lie  uc-l  iil  lakf  111111,-- 
kamin^  is  hike  'I  iiiia'Jlaliii,  part  nl  whirh  tkiu-  iii  rm  the  Miint'Tal 
I'ivcf.  aial  III  thr  I'a-I  ..|  Timi-kaliiliii;  i-  kikr  Kipawa.  iliainillt; 
a  tiTl-it'ii)  III'  _'..;illl  ^ipiaiv  null'-.  '\'\,i'  hilirr  ha-  a  -'lilarr"!  lllll 
si|Uar('  mile-  all!  i-  lii:ili>-  :Ui|i  Icrt  hJi^hiT  than  Tiiiii- '  aliiiiiLr.  '!  he 
uh.ilc  !.aiii  i-  -JIII'IMI  -i|.  mile-  in  a  iva,  ali'l  thr  lUli-i.tT  a!  MaltaWa 
is  I  III.IIDU  (■  I,-.  .hiiiiiL;  IliM.ii-..  1,111  .luimllc-  ilouii.  U>  al'MiiI  lUIIIHI  cj'.s. 
(ir   !('--  lllll  ;IIL'.    th''  idW-Watcr  pl'liml. 

'rlic  i('j.;im(ii  111'  a  lixcr,  that  i-,  the  disrliargi' at  lii'^'h  watci'.  at  hiw 
wati'f,  ami  at  intciiniMlialo  .-taK<'>.  i-*  .-tU'lii'il  i'V  krcpini;  a  daily  rccufd 
of  its  siirfai'c  at  -cvcra!  p'lints  — laki'  '■xpansinns  if  pos.-ihlc — anil  then 
mctcrinj;  iic  flow  at  hi^li  water,  modiuiii  wafT  aii'l  low  watci-.  \s 
the  lake  ri-cs.  the  dischafnc  iiicrca-c-  ill  a  regular  rati",  aii'l,  a-  it 
falU.  the  di-'-ha'-j-e  dimini-he^  :.,•■  :;  -in-ihir  rato. 
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TIk-  l(«kiii;i.Mti'i-*.p||  ilLrCiiii.iiliMii  taniil  sv.sf|.|im  riiriiMirc  llio  ilopfh 
of  v\iitiT  nil  I  he  |.Hk-<ill>  even  ilav  in  the  v«'i,r.  'I  tll«i  llii*  lifoil  tiolii'  at 
Ottawa  Miici-  IMl,  ami.  i.wihn  in  tlii-i  liin^t  fortunat*' riirumxtritief, 
we  c-aii  (Icdiiif  the  (liM'liarKf  cn  fa.li  ilay  nt'  the  twrniv  <i(|,|  tlKniMaiiil 
'lay-,  ^iiiff.  1  c-aiiiiiit  till,  MtiKMuly  iiin«>  iipmi  all  ulici  ilcMit-  to  coii- 
-civc  mil-  water  sii|iplif<  ((li.-*  *iiii[i|p  iiiattiT  of  ki-ppiiiK  ilailv  XMUHe 
rfaiiiiii;s,  uiiitiT  anil  .•<uiiiniiT.  for,  uhciicvcr  inforiiiation  is  required  to 
ilrvclop  wator-powcr.  to  Kiiilil  lock,'.,  or  to  r(insini,.t  ri-scrviDr  ilaiii:-,  tliii 
ii'io|i|  1^  a  filtiilaiMciital  ici|iiii('iin'nt. 

Tln"  ri'cnnl  of  ihi.  Ottawa  river  lia»<  hwn  cliaitril,  ami,  from  it,  the 
lolliiwiii;^  t;fiicial  f.iils  have  liceii  ol.taimsl.  The  uveniKP  flow  iliiritm 
sixty  year.-,  lias  hct-i  .Vi.lMin  c.f.-,,  or  al>oiit  I  f.f.s.  for  each  sipi.ue  mile 
of  waten-lieil.  Tliat  i-..  if  the  main  river  am!  all  it-  tnliutarie.n  had  the 
sprinK  flood  con.ierved  in  rosfivoiis,  the  flow  at  !{<'«,s«Ter  Crove  would 
then  avera«e  .">.(HMI  .  f.s.,  inste.Mil  of  ri.sin-;  to  •.'•)().(I(H)  c.f.s,  in  May, 
lM7t»,  and  .shriiikiiin  t--  lO.fKH)  diiriiiL'  ihe  winter  liionths*  of  other  ye.ais, 

l)iaf;iam.s  made  I.  ■  the  Ceor^ian  Hay  Caniil  Survey  I. tanch  of  the 
rulilii-  Worl.-i  l»epa!lii,erit  >lio.v  how  the  llow  accumulates  en  mule 
liotn  Mattawa  to  Montreal  iliiriiifj  some  typical  years  in  the  history  of 
the  river,  'Ihe  [leak  of  the  flood  i;  always  reached  duiini;  the  month 
of  May.  ;:eiierally  hetweeii  the  Mil-  .•,nd  :!()tli.  'I  h«-  How  l.eKins  to 
increase  jilKuit  the  1st  of  \pril  and  tails  to  p-  niial  durinf;  July,  whenee 
it  f.alls  steadily  till  tliesucccdiin!:  luonili  of  .\pril.  except  for  theri>e  ilue 
to  the  autumn  rain-  iluiini;  O.-tolior  and  Novemlier.  SeptomI.er 
shows  tiie  li.kvest  Wiiter.  .■.nd  .l.muarv.  lelnuarv  and  M.-iivh  .■ire  al- 
w.iys  near  the  danger  point  lor  power  developtncnt.s.  thus  iiemenselv 
diminisiiini;  the  value  of  the  river.  In  fact,  during  the  winter  of 
MMKS,  it  was  dif!i<uit  to  ;;et  fii.!!i  thi-i  ^'''''''t  river  power  enough  to 
earry  on  the  [lul.jir  utilities  ;.t  Ottawa.'  'Ilus  l.roui^ht  atTairs  to  a 
(i-i-i,^,  ami  the  JMcal  power  holders  .auKr  to  an  agreement  to  construct 
a  series  uf  -top-loj;  sluices  acro.>s  the  Chaudit're  falls,  therehv  saving 
the  water  that  foriiieiiy  ran  to  wa.ste.  and  also  creating  a  head-hasin 
to  lessen  tiie  ice  difficulties.  The  l-isin  forme  I.  Imwever.  is  onlv  three 
s(]uare  miles  in  extent,  and  a  drau^l.t  of  iD.dOO  c.f.s.  woula  low(>r  its 
-surface  10  feet  ill  a  day.  It  w.i-;  tiiercfore  ncces.sary  to  exaniine  the 
lake  reservoirs  alone  the  route  with  a  view  to  storage,  .\hove  Ottaw.a 
is  l)eschene~  Lake,  to  .square  miles  in  .••rea,  lac  de-  (hats.  IDsijuare  mile 
in  ;ire;i.  Coulonge  lake.  ■_>.".  square  miles  in  .■ova  and  I'emhroke  lake, 
liO  scpiare  miles  in  area,  and.  alu-ve  .Matt:iwa.  is  lake  Timiskaming,  11.") 
S()uaie  miles  ir  area,  with  Ki|iawa.  1 10  squ.are  miles  in  area,  and  the 
(iuiiize-Kxpanse.  lOOsfjuare  miles  in  area.  Timiskaming,  Kipawa.  and 
Cj    ii/;c-o.\paiiM  I. mil  a  »_\sieiii  of  reservoirs  tii.at  can  lie  clieaph'  coii- 
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trolled.  It  is  greater  in  extent  than  all  the  other  lakes  in  the  Ottaw, 
l.asin  put  together,  and  capable,  owing  to  the  character  of  the  country 
of  being  raised,  not  4  or  5  feet,  but  15  or  20  feet. 

A  stream  100  feet  wide  and  3  feet  deep,  running  1  foot  per  second 
or  two-thirds  of  a  mile  an  hour,  would  fill  1  square  mile  a  foot  deep 
in  24  hours:  in  other  words,  322  c.f.s.  will  fill  or  en.ptv  a  s,,uare  mile 
m  one  day.     Now,  if  a  reservoir  is  100  square  miles  in  extent  and    • 
layer  20  teet  in  depth  is  stored  on  it.  there  woul.l  be  2.000  square  mik^ 
feet  of  storage.     This  is  just  about  the  capacitv  of  each  of  the  three 
lake..,  'l.miskaming,  Kipawa  and  Quinze-E.xpan.^e,  so  that,  altogether 
their  storage  would  amount  to  0,000  square  miles  1  foot  deep      It  wouUi 
take  a  flow  of  18.000  c.f.s.  to  empty  the  three  reservoirs  in   100  ,lav. 
or  a  flow  of  12,000   c.f.s.  to   empty   them  in  150  davs-the  aveni^e 
low-water  F.eriod  of  the  river.     If  we  encroach  upon  t  lu".  spring  flood  and 
a  ow  only  a  normal  flow  to  pass,  these  three  great  re.-ervoirs  would  be 
hlled  up  with  a  reserve  supply  to  be  fed  out  during  November,  Decern- 
ber.   January,   February  and   .March,   and  woul.l,  thereby,  double  the 
pre.sent  insuflicient  low-water  flow. 

This  conservation  is  necessary,  not  only  to  augment  the  winter 
flow  but  also  to  restrain  the  floo.l  an.l  prevent  umlulv  strong  currents 
m  the  navigation  scheme.  The  scheme  is,  brieflv.  to  dress  the  river 
up  in  convenient  reaches  by  large  rock-fill  dams  provideil  with  sluice 
openings  to  pass  the  flow  from  basin  to  l,asin,  locks  being  pro- 
vided at  each  dam.  It  wonld  be  possible  to  buil.l  the  tlams  rer,uired  at 
any  pomtas  soon  as  the  reservoirs  are  completed,  and  offer,  in  advance 
of  a  navigation  project,  .sites  for  power  development  with  a  guaran- 
teed .steadiness  of  flow,  and  a  con.«tant  head  without  ice  difliculties 

'Ihe  river  being  thus  arranged  by  dams,  power  would  be  de- 
veloped on  a  general  scheme,  which  could  be  enlarged  to  utili;<e  the 
■  )Ie  flow  at  each  point  in  years  to  come,  when  transmission  mav 
convey  to  unheard-of  distai.^-s,  and  when  large  blocks  of  power  will 
be  required  for  heating,  for  nitrogen  fixation,  for  smelting  and  for 
other  electro-chemical  processes. 

'i  he  kev  note  of  c<)nser\ation  is  not  onlv  to  prevent  waste  but 
also  to  encourage  u.seful  development  Our  winters  furnish  snow 
that  IS  water  in  the  best  form  for  storage,  and  it  is  foflowing  the 
trend  of  nature  to  create  reservoirs  for  its  conservation.  The  ultimate 
result  will  be  that  the  territory  from  Labrador  to  Fort  William  must 
hecome  a  great  power  centre,  and,  by  improve.l  transmi.ssion  distribute 
power  to  great  distances.  Indeed,  by  the  end  of  the  twentieth  centurv 
the  Ottawa  valley  may  be  the  power  heart  of  the  worid  an.l  the  centre 
of  a  delightful  district  unsullie.l  by  coal  smoke  and  beautified  bv  reser- 
Aoii-s  of  unrivalled  natural  beautv. 


